2-(1-Hydroxypropyl)-3-methylcycloprop-2-ene carboxylic acid (S2)
The following is a slight modification of a literature protocol. 2 To a dry 250 mL round bottom flask was added Cycloprop-2-ene carboxylic acid (S1) 1 (2.0 g, 20 mmol) dissolved in dry THF (128 mL) and the resulting solution was cooled to -78 °C. MeLi (28 mL of 1.6 M solution in Et 2 O, 45 mmol) was added dropwise via syringe. After 10 minutes, the dry ice bath was removed and stirring was continued for 15 min until an internal temperature of ~0-5 °C was reached. The reaction mixture should not be permitted to reach room temperature due to the thermal instability of the dianion. To the bright yellow/orange solution was added propionadehyde (3.8 mL, 53 mmol) via syringe. After being stirred at rt for 10 min, the reaction mixture was quenched with water (100 mL) and the solution acidified to pH 1-3 using 3 M HCl. NaCl was added to saturate the aqueous layer. The aqueous phase was extracted with EtOAc (4 x 50 mL). The combined organics were dried (MgSO 4 ) and filtered. Silica gel (5 g) was added to the filtrate, which was then concentrated to dryness on the rotary evaporator.
Column chromatography (gradient from 0-40% ethyl acetate in hexanes) furnished alkenol S2 (2.7 g, 17 mmol, 85%) as a pale yellow solid. The diastereomer ratio was 1.1:1 by 1 H NMR analysis. The spectra agreed with those previously reported. 
S4
Methyl 2-methyl-3-propionylcycloprop-2-ene-1-carboxylate (4) was prepared from S2 by following the published procedure 2 .
2,5-dioxopyrrolidin-1-yl 2-(1-hydroxypropyl)-3-methylcycloprop-2-ene-1-carboxylate (1)
To a solution of 2-(1-hydroxypropyl)-3-methylcycloprop-2-ene-1-carboxylic acid (1.0 g, 6.4 mmol) in anhydrous THF (77 mL, 0.083M), N, N'-dicyclohexylcarbodiimide (1.4 g, 7.0 mmol) and N-hydroxysuccinimide (810 mg, 7.0 mmol) were added. The mixture was allowed to stir at r.t. for 18 h and then filtered through celite. The celite was rinsed with THF and silica gel (5 g) was added to the filtrate, which was then concentrated to dryness on the rotary evaporator.
Column chromatography (gradient from 0 -50 % ethyl acetate in hexanes) furnished the product (NB. In some cases after column chromatography, solid DMP byproduct was observed. This could be removed by re-suspending the material in toluene, filtering through celite, rinsing the filtered solid with ethyl acetate and concentrating the filtrate to furnish pure material.) 
C-2 Silica Gel Preparation

2-(4-((1-methyl-2-(morpholine-4-carbonyl)-3-propionylcyclopropyl)thio)phenyl)acetic acid (3)
To a solution of 2 (100 mg, 0.45 mmol) in CH 2 Cl 2 (0.5 mL, 0.9 M) was added a solution of 4-mercaptophenylacetic acid (75 mg, 0.45 mmol) in MeOH (0.5 mL, 0.9 M). After 15 minutes, silica gel (0.5 g) was added, and the mixture concentrated to dryness using a rotary evaporator. N,N'-(3,6,9,12,15,18,21,24,27,30,33,36,39,42,45,48,51,54 ,57-nonadecaoxanonapentacontane-
1,59-diyl)bis(2-methyl-3-propionylcycloprop-2-ene-1-carboxamide) (9)
To a solution of S4 (55 mg, 0.05 mmol) in CH 2 Cl 2 (1 mL, 0.05M) was added Dess Martin Periodinane, DMP, (50 mg, 0.12 mmol) in one portion. After 30 minutes, the reaction was diluted with 0.5 mL hexanes, filtered through celite and the filtrate was concentrated onto C-2 silica gel prepared as described above. Column chromatography (gradient from 0-8% methanol in dichloromethane) furnished 9 (35 mg, 0.03 mmol, 60%) as a colorless oil. 1 
LCMS Competition Experiment
To GSH, (25 µL of a 1mM stock solution in pH 6 acetate buffer) in 450 µL pH 6 acetate buffer was added a freshly made 1:1 mixture of 4 and N-ethyl maleimide, NEM, (25 µL of a 10 mM stock solution in pH 6 acetate buffer). Final concentrations were GSH (50 µM) and 1:1 mixture of 4/NEM (500 µM). Within 10 minutes of the addition, mass spectrometry analysis using a 
S18
Cyclopropenyl ketone thiol adduct stability in human serum study 3 (40 µL of a 10 mM stock solution in methanol) was incubated in human serum (from human male AB plasma, USA origin, sterile-filtered, procured from Sigma-Aldrich) (1960 µL) at 37˚C over a period of 8 days. Periodically, 250 µL aliquots were removed and subjected to centrifugal filtration using an Amicon Ultra -0.5 Centrifugal Filter Unit with Ultracel -10 membrane to allow for large protein removal, and the filtrate obtained assayed by HPLC using the same conditions as described in the previous stability study. The peaks corresponding to 3 were integrated to determine the stability of the adduct over time.
Hydrogel formation and rheological characterization
Four-arm thiol-functionalized poly(ethylene glycol) (PEG-4-SH, M n ~ 20,000 g/mol) was synthesized as previously described. 4 ,5 PEG-4-SH was dissolved in phosphate buffered saline (PBS, pH ~ 7), and biscyclopropenyl ketone 9 was dissolved in PBS on the day of gel formation (< 2 hours prior to polymerization) and stored on ice. Monomer solutions of PEG-4-SH and biscyclopropenyl ketone 9 subsequently were mixed at 4 o C with a 1:1 thiol:ene molar ratio to form 10-wt% hydrogels (w/w with respect to PEG-4-SH). For rheological studies, hydrogels were formed directly on the rheometer (AR-G2, TA Instruments, USA): the precursor solution was mixed and added directly onto a Peltier plate, and a 8-mm parallel plate geometry immediately was lowered (200-µm gap). Time sweep measurements were carried out within the linear viscoelastic regime (2% constant strain mode at a frequency of 6 rad s −1 ) at 37 o C, and three independent samples were analyzed.
Hydrogel degradation
Hydrogels were formed by mixing a 10-wt% hydrogel precursor solution, as described above, in a cylindrical mold (diameter = 4.6 mm, thickness = 1.8 mm, volume = 20 µL; e.g., 1-mL syringe with the end removed) and incubated overnight at 37 °C with parafilm to cover the top and prevent drying. The resulting hydrogels were washed with PBS (2 mL) and incubated in S19 PBS (control) or a reducing microenvironment (10 mM glutathione [GSH] dissolved in PBS) at room temperature over the experimental time frame. At predefined time points, the mechanical properties of the hydrogels were assessed using oscillatory rheometry within the linear viscoelastic regime (2 rad/s, 2% strain, 0.25 N force to avoid hydrogel slip, 25 °C maintained with Peltier plate), and three independent samples per time point were analyzed.
